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ber of little Articles neceffary to the Pra dice, the Author 
refers them to another Time, as more properly belong¬ 
ing to the Defcription of the whole Art, than to a 
Memoir in which he only gives the Principles of it. 


IV. A Letter from the <2 Reverend Mr. James Brad¬ 
ley SaYdian Profeffor of Ajironomy at Oxford, 
andF.%S. to pr.Edmond Halley Aftronom. 
Reg, &c. giving an Account of a new dif- 
coVered Motion of the Fix’d Stars. 

SIR, 

Y OU having been pleafed to exprefs your Satis¬ 
faction with what I had an Opportunity fome- 
time ago, of telling you in Converfation, concerning 
fome Obfervations, that were making by our late wor¬ 
thy and ingenious Friend, the honourable Samuel 
Molyneux Efquire, and which have fiice been conti¬ 
nued and repeated by my felf, in order to determine 
the ‘Parallax of the fixt Starr ; I fhall now beg leave 
to lay before you a more particular Account of them. 

Before I proceed to give you the Hiftory of the Ob- 
fervations tnemfelves, it may be proper to let you know, 
that they were atfirft begun in hopes of verifying and 
confirming thofe, that Dr. Hook formerly communicat¬ 
ed to the publick, which feemed to be attended with 
Circumftances that promifed greater Exadnefs in them, 
than could be expeded in any other, that had been 
made andpubliihed on the fame Account. And as his 
Attempt was what principally gave Rife to this, fo his 
Method in making the Observations was in fome 
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Meafure that which Mr. Molyneux followed : For 
he made Choice of the fame Star, and his Inftrument 
was conftruded upon almoft the fame Principles. But 
if it had not greatly exceeded the Dodor’s in Ex- 
adnefs, we might yet have remained in great Uncer¬ 
tainty as to the 'Parallax of the fixt Stars \ as you will 
perceive upon the Companion of the two Experiments. 

This indeed was chiefly owing to our curious Mem¬ 
ber, Mr. George Graham, to whom the Lovers of 
Aftronomy are alfo not a little indebted for feveral o- 
ther exad and well-contrived Inftruments. The Ne- 
ceflity of fuch will fcarce be difputed by thofe that 
have had any Experience in making Aftronomical Ob- 
fervationsj and the Inconfiftency, which is to be met 
with among different Authors in their Attempts to de¬ 
termine fmall Angles, particularly the annual Paral¬ 
lax of the fixt Stars , may be a fuflicient Proof of it 
to others. Their Difagreement indeed in this Article, 
is not now fo much to be wondered at, fince I doubt 
not, but it will appear very probable, that the In¬ 
ftruments commonly made ufe of by them, were 
liable to greater Errors than many times that Pa¬ 
rallax will amount to. 

The Succels then of this Experiment evidently 
depending very much on the Accuratenels of the In- 
ftrument that was principally to be taken Care of: 
In what Manner this was done, is not my prefent 
Purpofe to tell you ; but if from the Ref'ult of the 
Obfervations which I now fend you, it fhall be 
judged neceffary to communicate to the Curious the 
Manner of making them, I may hereafter perhaps 
give them a particular Defcription, not only of 
Mr. Molyneux 's Inftrument, but alfo of my own, 
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which h ath fince been eretfted for the fame Purpole 
and upon the like Principles, though it is fomewhat 
different in its Conftrudfcion, for a Reafon you will 
meet with prefently. 

Mr. Molyneux’s Apparatus was compleated and 
fitted for obferving about the End of November 17x5, 
and on the third Day of 'December following, the 
bright Star in the Head of Draco (marked y by 
Bayer ) was for the firft Time obferved, as it palled 
near the Zenith, and its Situation carefully taken 
with the Inftrument. The like Obfervations were 
made on the fth, nth, and nth Days of the fame 
Month, and there appearing no material Difference 
in the Place of the Star, a farther Repetition of them 
at this Sealbn leemed needlefs, it being a Part of the 
Year, wherein no lenfible Alteration of Parallax in 
this Star could foon be expedted. It was chiefly 
therefore Curiofity that tempted me (being then ac 
Kew, where the Inftrument was fixed) to prepare 
for obferving the Star on December 17th, when 
having adjufted the Inftrument as ufual,. I perceived 
that it palled a little more Southerly this Day than 
when it was obferved before. Not fiifpedfing any 
other Caule of this Appearance, we firft concluded, 
that it was owing to the Uncertainty of the Obler- 
vations, and that either this or the foregoing were 
not fo exatft as we had before luppofed ; for which 
Reafon we purpoled to repeat the Obfervation again, 
in order to determine from whence this Difference 
proceeded ; and upon doing it on December xoth, 
I found that the Star palled ftill more Southerly than 
in the former Obfervations. This lenfible Alteration 
the. more furprized us, in that it was the contrary 
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way from what it would have been, had it prd- 
ceeded from an annual Parallax of the Star : But 
being now pretty well latisfied, that it could not be 
entirely owing to the want of ExaCtnefs in the Ob- 
fervations ; and having no Notion of any thing elfe, 
that could caufe fuch an apparent Motion as this in 
the Star j we began to think that fome Change in 
the Materials, &c. of the Inftrument itfelf, might 
have occafioned it. Under thefe Apprehenfions we 
remained fome time, but being at length fully con¬ 
vinced, by feveral Trials, of the great ExaCtnels of 
the Inftrument, and finding by the gradual Increafe 
of the Stars Diftance from the Pole, that there muft 
be lome regular Caufe that produced it ; we took 
care to examine nicely, at the Time cfieach Obler- 
vation, how much it was: and about the Beginning 
of March 1 yz 6 , the Star was found to be 20" more 
Southerly than at the Time of the firft Obfervation. 
It now indeed feemed to have arrived at its utmoft 
Limit Southward, becaufe in feveral Trials made a- 
bout this Time, no fenfible Difference was obferved 
in its Situation. By the Middle of April it appear¬ 
ed to be returning back again towards the North ; and 
about the Beginning of June , it palled at the lame 
Diftance from the Zenith as it had done in Z 'iecem- 
ber , when it was firft oblerved. 

From the quick Alteration of this Star’s Declina- 
nation about this Time (it increafing a Second in 
three Days ) it was concluded, that it would now 
proceed Northward, as it before had gone Southward 
of its prefent Situation ^ and it happened as was con¬ 
jectured : for the Star continued to move Northward 
rill September following, when it again became fta- 
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tionary, being then near ao" more Northerly than ia 
June, and no lefs than 39" more Northerly than it 
was in March. From September the Star returned 
towards the South, till it arrived in December to 
the fame Situation it was in at that time twelve 
Months, allowing for the Difference of Declination 
on account of the Preceffion of the Equinox. 

This was a fufficient Proof, that the Inftrument 
had not been the Caufe of this apparent Motion of 
the Star, and to find one adequate to fuch an EffeCi 
feemed a Difficulty. A Nutation of the Earth’s 
Axis was one of the firft things that offered itfelf 
upon this Occafion, but it was fbon found to be 
infufficient; for though it might have accounted for 
the change of Declination in y Dr acorn s yet it would 
not at the fame time agree with the Phenomena in 
other Stars; particularly in a finall one almoft oppofite 
in right Afcenfion to y Dracon ’ts , at about the fame 
Diftance from the North Pole of the Equator: For, 
though this Star feemed to move the fame way, as a 
Nutation of the Earth’s Axis would have made it, 
yet it changing its Declination . but about half as 
much as y Draconis in the fame time ( as appeared 
upon comparing the Obfervations of both made upon 
the fame Days, at different Seafons of the Year) this 
plainly proved, that the apparent Motion of the 
Stars was not occafioned by a real Nutation, fince if 
that had been the Caufe, the Alteration in both Stars 
would have been near equal. 

The great Regularity of the Obfervations left no 
room to doubt, but that there was fornc regular 
Caufe that produced this unexpected Motion, which 
did not depend on the Uncertainty or Variety of the 
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Seafons of the Year. Upon comparing the Obfer 
vations with each other, it was difeovered, that in 
both the fore-mentioned Stars, the apparent Dif¬ 
ference of Declination from the Maxima , was al¬ 
ways nearly proportional to the verfed Sine of the 
Sun’s Diftance from the Equinodial Points. This 
was an Inducement to think, that the Caule, what¬ 
ever it was, had fome Relation to the Sun’s Situa¬ 
tion with refped to thole Points. But not being 
able to frame any Hypothecs at that Time, fuffi- 
cient to folve all the Pham omen a, and being very 
defirous to learch a little farther into this Matter ; 
I began to think of creding an Inftrument for my 
lelf at IVanJled , that having it always at Hand, I 
might with the more Eale and Certainty, enquire 
into the Laws of this new Motion. The Confide- 
ration likewife of being able by another Inftrument, 
to confirm the Truth of the Obfervations hitherto 
made with Mr. Molyneux's, was no finall Induce¬ 
ment to me; but the Chief of all was, the Oppor¬ 
tunity I fhould thereby have of trying, in what 
Manner other Stars were affeded by the lame Caule, 
whatever it was. For Mr. Molyneux ’s Inftrument 
being originally defigned for obferving y TDraconis fin 
order, as I laid before, to try whether it had any 
lenfible Parallax ) was lo contrived, as to be capable 
of but little Alteration in its Direction, not above 
ieven or eight Minutes of a Degree : and there being 
few Stars within half that Diftance from the Zenith 
of Kew , bright enough to be well obferved, he 
could not, with his Inftrument, throughly examine 
how this Caufe affe<fted Stars differently fituated with 
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relpeCI to the equinoctial and folftitial Points of the 
Ecliptick. 

Thefe Confederations determined me ; and by the 
Contrivance and Dire&ion of the fame ingenious 
Perlon, Mr. Graham , my Inftrument was fixed up 
Auguji 19, 1717. As I had no convenient Place 
where I could make ufe of fo long a Telefcope as 
Mr. Molyneux's , I contented my felf with one of 
but little more than half the Length of his ( viz. of 
about iz\ Feet, his being 14*) judging from the 
Experience which I had already had, that this Ra¬ 
dius would be long enough to adjuft the Inftrument 
to a fufficient Degree of ExaCtnefs, and I have had 
no Reafon fince to change my Opinion: for from all 
the Trials I have yet made, I am very well fatisfied, 
that when it is carefully rectified, its Situation may 
be focurely depended upon to half a Second. As the 
Place where my Inftrument was to be hung, in fbme 
Meafure determined its Radius, fo did it allb the 
Length of the Arch, or Limb, on which the Divisions 
were made to adjuft it: For the Arch could not con¬ 
veniently be extended farther, than to reach to about 
6 i Q on each Side my Zenith. This indeed was fuffi¬ 
cient, fince it gave me an Opportunity of making 
Choice of feveral Stars, very different both in Mag¬ 
nitude and Situation; there being more than two 
hundred inferted in the Britijh Catalogue,that may be 
obferved with it. I needed not to have extended the.- 
Limb fo far, but that I was willing to take in Capelin, 
the only Star of the firft Magnitude that comes fo - 
near my Zenith. 

My Inftrument being fixed, I immediately began 
to obferve fuch Stars as I judged moft proper to 
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give me light into the Caufe of the Motion already 
mentioned. There was Variety enough of ftnall 
ones; and not left than twelve, that I could oblerve 
through all the Seafons of the Year; they being 
bright enough to be feen in the Day-time, when 
neareft the Sun. I had not been long obferving, be¬ 
fore I perceived, that the Notion we had before en¬ 
tertained of the Stars being fartheft North and South, 
when the Sun was about the Equinoxes, was only 
true of thole that were near the folftitial Colure: And 
after I had continued my Obfervations a few Months, 
I difeovered, what I then apprehended to be a gene¬ 
ral Law, obferved by all the Stars, viz. That each 
of them became ftationary, or was fartheft North or 
South, when they palled over my Zenith at fix of 
the Clock, either in the Morning or Evening. I per¬ 
ceived likewife, that whatever Situation the Stars 
were in with refpedt to the cardinal Points of the 
Eeliptick, the apparent Motion of every one tend¬ 
ed the fame Way, when they palfed my Inftrument 
about the fame Hour of the Day or Night; for they 
all moved Southward, while they palTed in the Day, 
and Northward in the Night; fo that each was far¬ 
theft North, when it came about Six of the Clock in 
the Evening, and fartheft South, when it came a- 
bout Six in the Morning. 

Though I have fince difeovered, that the Maxima 
in moft of thefe Stars do not happen exadfcly when 
they come to my Inftrument at thole Hours, yet not 
being able at that time to prove the contrary, and 
fuppofing that they did, I endeavoured to find out 
what Proportion the greateft Alterations of Decli¬ 
nation in different Stars bore to each other j it being 
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very evident, that they did not all change their De¬ 
clination equally. I have before taken notice, that 
it appeared from Mr. Molyneaux’s Obfervations, 
that y ‘Draconis altered its Declination about twice 
as much as the fore-mentioned fmall Star almoft op- 
pofite to it; but examining the matter more particu¬ 
larly, I found that the greatefl Alteration of Declina¬ 
tion in thefe Stars, was as the Sine of the Latitude 
of each refpe&ively. This made me fulpedt that 
there might be the like Proportion between the 
Maxima of other Stars ; but finding, that the Ob¬ 
fervations of fome of them would not perfectly cor- 
refpond with fiich an Hypothefis, and not knowing, 
whether the fmall Difference 1 met with, might noc 
be owing to the Uncertainty and Error of the Ob¬ 
fervations, I deferred the farther Examination into 
the Truth of this Hypothefis, till I ihould be fur- 
nifhed with a Series of Obfervations made in all 
Parts of the Year; which might enable me, 
not only to determine what Errors the Obferva¬ 
tions are liable to, or how far they may fafely be 
depended upon; but alfo to judge, whether there had 
been any fenfible Change in the Parts of the Inflru- 
ment itfelf. 

Upon thefe Confiderations, I laid afide all Thoughts 
at that Time about the Caufe of the fore-mentioned 
Phenomena, hoping that I Ihould the eafier difcovei 
it, when I was better provided with proper Means to 
determine more precifely what they were. 

When the Year was compleated, I began to exa¬ 
mine and compare my Obfervations, and having pret¬ 
ty well fatisfied my felf as to the general Laws of the 
c Phanomena> I then endeavoured to find out the 
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Caufe of them. I was already convinced, that the 
apparent Motion of the Stars was not owing to a 
Nutation of the Earth’s Axis. The next Thing that 
offered itfelf, was an Alteration in the Direction of 
the Plumb-line, with which the Inftrument was con- 
ftantly rectified *, but this upon Trial proved infuffi- 
cient. Then I confidered what Refraction might do, 
but here alfb nothing fatisfaCtory occurred. At laft 
I conjectured, that all the ‘Phanomena hitherto men¬ 
tioned, proceeded from the progreflive Motion of 
Light and the Earth’s annual Motion in its Orbit. 
For I perceived, that, if Light was propagated in 
Time, the apparent Place of a fixt ObjeCt would not 
be the fame when the Eye is at Reft, as when it is 
moving in any other Direction, than that of the Line 
pafling through the Eye and ObjeCt; and that, when 
the Eye is moving in different Directions, the appa¬ 
rent Place of the ObjeCt would be different. 

I confidered this Matter in the fol¬ 
lowing Manner. I imagined C A to 
be a Ray of Light, falling perpendi¬ 
cularly upon the Line B D ; then if 
the Eye is at reft at A, the ObjeCt 
muft appear in the Direction A C, 
whether Light be propagated in Time 
or in an Inftant. But if the Eye is 
moving from B towards A, and Light 
is propagated in Time, with a Velo¬ 
city that is to the Velocity of the 
Eye, as C A to B A; then Light mov- 
ing from G to A, whilft the Eye 
moves from B to A, that Particle of 
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it, by which the Objedt will be dilcerned, when the 
Eye in its Motion comes to A, is at C when the 
Eye is atB. Joining the Points B,C, I luppoled the 
Line CB, to be a Tube (inclined to the Line B D in 
the Angle D B C ) of fuch a Diameter, as to admit 
of but one Particle of Light; then it was ealy 
to conceive, that the Particle of Light at C (by 
which the Objedi muft be leen when the Eye, as it 
moves along, arrives at A) would pafs through the 
Tube B C, if it is inclined to B D in the Angle D B C, 
and accompanies the Eye in its Motion from B to A 5 
and that it could not come to the Eye, placed behind 
luch a Tube, if it had any other Inclination to the 
Line B D. If inftead of fuppofing C B fo fmall a 
Tube, we imagine it to be the Axis of a larger; then 
for the lame Reafon, the Particle of Light at C, could 
not pals through that Axis, unlefs it is inclined to B D, 
in the Angle CBD. In like manner, if the Eye 
moved the contrary way, from D towards A, with 
the fame Velocity ; then the Tube mult be inclined 
in the Angle BDC. Although therefore the true or 
real Place of an Objedt is perpendicular to the Line 
in which the Eye is moving, yet the vilible Place 
will not be fo, lince that, no doubt, muft be in the 
Diredtion of the Tube ; but the Difference between 
the true and apparent Place will be (cateris paribus') 
greater or lels, according to the different Proportion 
between the Velocity of Light and that of the Eye. 
So that if we could fuppofe that Light was propagat¬ 
ed in an Inftant, then there would be no Difference be¬ 
tween the real and vilible Place of an Objedt, altho’ 
the Eye were in Motion, for in that cafe, A C be¬ 
ing infinite with Refpedt to A B, the Angie A C B (the 
2 Dii- 
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ference between the true and vifible Place) vanifhes. 
But if Light be propagated in Time (which I prefume 
will readily be allowed by moft of the Philofophers 
of this Age) then it is evident from the foregoing 
Confiderations, that there will be always a Difference 
between the real and vifible Place of an Object, un- 
lefs the Eye is moving either diredly towards or from 
the Objed. And in all Cafes, the Sine of the Dif¬ 
ference between the real and vifible Place of the Ob¬ 
jed, will be to the Sine of the vifible Inclination of 
the Objed to the Line in which the Eye is moving, 
as the Velocity of the Eye to the Velocity of 
Light. 

If Light moved but 1000 times fafter than the Eye, 
and an Objed (fuppofed to be at an infinite Diftance) 
was really placed perpendicularly over the Plain in 
which the Eye is moving, it follows from what hath 
been already faid, that the apparent Place of fuch an 
Objed will be always inclined to that Plain, in an 
Angle of 89° ; fo that it will conftantly appear 

3'» from its true Place, and feem fo much lefs inclin¬ 
ed to the Plain, that way towards which the Eye tends. 
That is, if A C is to AB (or AD) as 1000 to one, 
the Angle ABC will be 89° 56' I, and A C B = 3' I, and 
B C D = x A C B = 7'. So that according to this Sup- 
pofition, the vifible or apparent Place of the Objed 
will be altered 7', if the Diredion of the Eye’s Mo¬ 
tion is at one time contrary to what it is at ano¬ 
ther. 

If the Earth revolve round the Sun annually, and 
the Velocity of Light were to the .Velocity of the 
Earth’s Motion in its Orbit (which I will at prefent 
fuppofe to be a Circle) as 1000 to one; then tis eafy 
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to conceive, that a Star really placed in the very Pole 
of the Ecliptick, would, to an Eye carried along with 
the Earth, leem to change its Place continually, and 
(neglecting the fmall Difference on the Account of 
the Earth’s diurnal Revolution on its Axis) would 
Teem to defcribe a Circle round that Pole, every Way 
diftant therefrom 3'f. So that its Longitude would 
be varied through all the Points of the Ecliptick every 
Year; but its Latitude would always remain the fame. 
Its right Afcenfion would alio change, and its Decli¬ 
nation, according to the different Situation of the 
Sun in relpeCt: to the equinoctial Points ; and its ap¬ 
parent Diftance from the North Pole of the Equator 
would be 7' left at the Autumnal, than at the vernal 
Equinox. 

The greateft Alteration of the Place of a Star in 
the Pole of the Ecliptick (or which in Effedt amounts 
to the lame, the Proportion between the Velocity of 
Light and the Earth’s Motion in itsOrbit) being known; 
it will not be difficult to find what would be the Dif¬ 
ference upon this Account, between the true and ap¬ 
parent Place of any other Star at any time ; and on 
the contrary, the Difference between the true and appa¬ 
rent Place being given ; the Proportion between the 
Velocity of Light and the Earth’s Motion in its Or¬ 
bit may be found. 

As I only obferved the apparent Difference of De¬ 
clination of the Stars, I fliall not now take any far¬ 
ther Notice in what manner fuch a Caule as I have 
here fuppofed would occafion an Alteration in their 
apparent Places in other RelpeCts; but, luppofing the 
Earth to move equally in a Circle, it may be gather¬ 
ed from what hath been already faid, that a Star which 
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is neither in the Pole nor Plain of the Ecliptick, will 
feem to defcribe about its true Place a Figure, inlenfi- 
bly different from an Ellipie, whole Tranfverle Axis 
is at Right-angle to the Circle of Longitude palling 
through the Stars true Place, and equal to the Diame¬ 
ter of the little Circle defcribed by a Star fas was 
before fuppofed) in the Pole of the Ecliptick ; and 
whofe Conjugate Axis is to its Tranfverle Axis, as the 
Sine of the Stars Latitude to the Radius. And al¬ 
lowing that a Star by its apparent Motion does ex- 
a&ly defcribe fuch an Eliipfe, it will be found, that 
if A be the Angle of Pofition (or the Angle at the 
Star made by two great Circles drawn from it, thro’ 
the Poles of the Ecliptick and Equator) and B be 
another Angle, whole Tangent is to the Tangent of 
A as Radius to the Sine of the Latitude of the Star; 
then B will be equal to the Difference of Longitude 
between the Sun and the Star, when the true and ap¬ 
parent Declination of the Star are the lame. And if 
the Sun’s Longitude in the Ecliptick be reckoned 
from that Point, wherein it is when this happens; 
then the Difference between the true and apparent 
Declination of the Star (on Account of the Caule I 
am now confidering) will be always, as the Sine of 
the Sun’s Longitude from thence. It will likewile be 
found, that the greateft Difference of Declination 
that can be between the true and apparent Place of 
the Star, will be ,to the Semi-Tranfverfe Axis of the 
Eliipfe (or to the Semi-diameter of the little Circle de¬ 
fcribed by a Star in the Pole of the Ecliptick) as the 
Sine of A to the Sine of B. 

If the Star hath North Latitude, the Time, when 
its true and apparent Declination are the lame, is be¬ 
fore 



( ) 

fore the Sun comes in Conjunction with or Oppofition 
to it, if its Longitude be in the firft or laft Quadrant 
{viz. in the afcending Semi-circle) of the Ecliptick ; and 
after them, if in the defcending Semi-circle , and it will 
appear neareft to the North Pole of the Equator, at the 
Time of that Maximum {or when the greateft Differ¬ 
ence between the true and apparent Declination happens) 
which precedes the Sun’s Conjunction with the 
Star. 

Thefe Particulars being fufficient for my prefent 
Purpofe, I (hall not detain you with the Recital of 
any more, or with any farther Explication of thefe. It 
may be time enough to enlarge more upon this Head, 
when I give a Description of the Inftruments &c. if 
that be judged neceffary to be done j and when I (hall 
find, what I now advance, to be allowed of (as I flat¬ 
ter my felf it will) as fomething more than a bare Hy- 
pothefis. 1 have purpofely omitted fome matters of no 
great Moment, and confidered the Earth as moving in a 
Circle, and not an Ellipfe, to avoid too perplexed a 
Calculus , which after all the Trouble of it would not 
fenfibly differ from that which I make ufe of, efpecial- 
ly in thofe Confequences which I fhall at prefent draw 
from the foregoing Hypothefis. 

This being premifed, I fhall now proceed to deter¬ 
mine from the Obfervations,wliat the real Proportion is 
between the Velocity of Light and the Velocity of the 
Earth’s annual Motion in its Orbit •, upon Suppofition 
that the Phenomena before mentioned do depend upon 
the Caufes I have here afligned. But I muft firft let 
you know, that in all the Obfervations hereafter men¬ 
tioned, I have made an Allowance for the Change of 
the Star’s Declination on Account of the Preceflion of 
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the Equinox, upon Suppofition that the Alteration 
from this Caufe is proportional to the Time, and regu¬ 
lar through all the Parts of the Year. I have deduced 
the real annual Alteration of Declination of each Star 
from the Obfervations themfelves ; and I the rather 
choofe to depend upon them in this Article, becaufe all 
which I have yet made, concur to prove, that the Stars 
near the Equinoctial Colure, change their Declination at 
this time 1" \ or i» in a Year more than they would do 
if the Precefllon was only yo", as is now generally fup- 
pofed. I have likewife met with fome fmall Varieties 
in the Declination of other Stars in different Years, 
which do not feern to proceed from the fame Caufe, par¬ 
ticularly in thofe that are near the folftitial Colure, 
which on the contrary have altered their Declination 
lefs than they ought, if the Preceflion was yo". But 
whether thefe fmall Alterations proceed from a regular 
Caufe, or are occafioned by any Change in the Mate¬ 
rials &c. of my Inftrument, I am not yet able fully 
to determine. However, I thought it might not be a- 
mifs juft to mention to you how I have endeavoured to. 
allow for them, though the Refult would have been 
nearly the fame, if I had not considered them at all. 
What that is, I will fhew, firft from the Obfervations 
of y Dr aeon is, which was found to be 39" more South¬ 
erly in the Beginning of March, than in September. 

From what hath been premifed, it will appear that 
the greateft Alteration of the apparent Declination, of 
y 'Draconts, on Account of the fucceflive Propagation 
of Light, would be to the Diameter of the little Circle 
which a Star (as was before remarked), would feera to 
deferibe about the Pole of the Ecliptick, as 39" to 
40", 4. The half oL this is the Angle A C B*(as repre¬ 
sented 
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fented in the Fig.JYhxs therefore being 20", 2, A C will 
be to AB, that is, the Velocity of Light to the Velo¬ 
city of the Eye (which in this Cafe may be fuppofed 
the fame as the Velocity of the Earth’s annual Motion 
in its Orbit) as 10210 to One, from whence it would 
follow, that Light moves, or is propagated as far as 
from the Sun to„the Earth in 8' 12". 

It is well known,that Mr, Romer y who firft attempted 
to account for an apparent Inequality in the Times of the 
Eclipfes of Jupiter's Satellites, by the Hypothefis of 
the progreffive Motion of Light, fuppofed that it fpent 
about 11' Minutes of Time in its PaiTage from the Sun 
to us : but it hath fince been concluded by others from 
the like Eclipfes, that it is propagated as far in about 
7 Minutes. The Velocity of Light therefore deduced 
from the foregoing Hypothefis, is as it were a Mean 
betwixt what had at different times been determined 
from the Eclipfes of Jupiter's Satellites. 

Thefe different Methods of finding the Velocity of. 
Light thus agreeing in the Refulf, we may reafonably 
conclude, not only that thefe ‘Phanomena are owing 
to the Caufes to which they have been afcribed j but 
alfo, that Light is propagated (in the fame Medium ). 
with the fame Velocity after it hath been reflefted as 
before: for this will be the Confequence, if we allow 
that the Light of the Sun is propagated with the fame 
Velocity, before it is reflected, as the Light of the fixt' 
Stars. And 1 imagine this will fcarce be queftioned, 
if it can be made appear that the Velocity of the Light 
of all the fixt Stars \s equal, and that their Light moves 
or is propagated through equal Spaces in equal Times, 
at all Difiances from them: both which points (as I ap¬ 
prehend) are fufficiently proved from the apparent Alte¬ 
ration 
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ration of the Declination of Stars of different Lull re ; 
for that is not fenfibiy different in fuch Stars as feern 
near together, though they appear of very different 
Magnitudes. And whatever their Situations are (if I 
proceed according to the foregoing Hypothecs) I find 
the fame Velocity of Light from my Obfervations of 
fmail Stars of the fifth or fixth, as from thofe of the 
fecond and third Magnitude, which in all Probability 
are placed at very different Diftances from us. The 
fmail Star,for Example, before fpoken of, that is alinoft 
oppofite to y Draconis (being the 3 ytli Camelopard. 
Hevelii in Mr. Flamfteed'% Catalogue) was 19" more 
Northerly about the Beginning of March than in Sep¬ 
tember. Whence 1 conclude, according to my Hypo- 
thefis, that the Diameter of the little Circle defcribed 
by a'Star in the Pole of theEcliptick would be 40", 2. 

The laft Star of the great Bear’s-tail of the id 
Magnitude (marked w by Bayer) was 36" more South¬ 
erly about the Middle of January than in July. 
Hence the Maximum , or greateft Alteration of Decli¬ 
nation of a Star in the Pole of the Ecliptiek would be 
40", 4, exa&ly the fame as was before found from the 
Obfervations of y Draconis. 

TheStar of the yth magnitude in the Head of Berfeus 
marked r by Bayer , was 15" more Northerly about 
the End of December than on the 19th of July fol¬ 
lowing. Hence the Maximum would be 41". This 
Star is not bright enough to be feen as it palles over my 
Zenith about the End of June , when it fhould be ac¬ 
cording to the Hypothefis fartheft South. But becaufe 
1 can more certainly depend upon the greateft Alterati¬ 
on of Declination of thofe Stars, which 1 have frequent¬ 
ly obferved about the Times when they become ftatio- 
i nary, 
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nary, with refpeft to the Motion ! am now confider- 
ing j I will fet down a few more Inftances of fuch, 
from which you may be able to judge how near it may 
be poflible from thefe Obfervations, to determine with 
what Velocity Light is propagated. 

a, Berfei Bayero was 13" more Northerly at the 
beginning of January than in July. Hence the Maxi - 
mum would be 40", 2. a CaJJiopea was 34'' more 
Northerly about the End of ‘December than in June, 
Hence the Maximum would be 40", 8. /3 Draconic 
was 39" more Northerly in the beginning of Septem - 
ber than in March \ hence the Maximum would be 
40", i. Qapella was about 16'' more Southerly 
in Augufi than in February, hence the Maximum 
would be about 40". But this Star being farther from 
my Zenith than thofel have before made ufe of, I can¬ 
not fo well depend upon my Obfervations of it, as of 
the others; becaufe I meet with fome final! Alterations 
of its Declination that do not feem to proceed from the 
Caufe I am now confidering. 

I have compared the Obfervations of feveral other 
Star?, and they all confpire to prove that the Maximum 
is about 40" or 41". I will therefore fuppofe that it 
is 40"! or (which amounts to the fame) that Light 
move?, oris propagated as far as from the Sun to us in 
8' 13". The near Agreement which I met with among 
my Obfervations induces me to think, that the Maxi¬ 
mum (as I have here fixed *it) cannot differ fo much as 
a Second from the Truth, and therefore it is probable 
that the Time which Light fpends in paffmg from the 
Sun to us, may be determined by thefe Obfervations 
within 5" or 10" ; which is fuch a degree of exa&nefs cm 
we can never hope to attain from the Eclipfes of J-- 
piter's Satellites, l~ 
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Having thus found the Maximum , or what the great- 
eft Alteration of Declination would be in a Star pla¬ 
ced in the Pole of the Ecliptick, I will now deduce 
from it (according to the foregoing Hypothefis) the 
Alteration of Declination in one or two Star?, at fuch 
times as they were a&ually obferved, in order to fee 
how the Hypothefis will correfpond with the ?hano- 
tnena through all the Parts of the Year. 

It would be too tedious to fet down the whole Se¬ 
ries of my Obfervations 3 I will therefore make Choice 
only of fuch as are moft proper for my prefent Pur- 
pofe, and will begin with thofe of y Draconis. 

This Star appeared fartheft North about September 
7th, 1717, as it ought to have done according to my 
Hypothefis. The following Table fhews how much 
more Southerly the Star was found to be by Obfervati- 
on in feveral Parts of the Year, and likewifehow much 
more Southerly it ought to be according to the Hy¬ 
pothefis. 


1717. D. 

The Difference of 
Declination by 
Obfervation. 

The Difference of 
Declination by 
the Hypothefis. 

1728. D. 

The Difference of 
Declination by 
Obfervation. 

The Difference of 
Declination by 
the Hypothefis. ^ 

October 2.0th ~ 

41 

44 

March * .24 

37 

38 

November - 17 

nf 

12, 

April - - 6 

3 £ 

3<*4 

December - 6 

l 7 r 

i8i 

May - - 6 

281 

197 

- - - 28 

z r 

2 6 

June - - f 

i 84 

20 

1728 



- - - H 

* 7 f 

*7 

January - 24 

34 

•34 

July - - 3 

iH 

HI 

February -10 

38 

37 

Auguft - 2 

4 

4 

March - - 7 

3 P 

3 P 

September - 6\ 

O 

0 1 


Hence 
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Hence it appears, that the Hypothecs correfponds 
with the Obfervations of this Star through all Parts of 
the Year ; for the frnall Differences between them feetn 
to arife from the Uncertainty of the Obfervations, 
which is occafioned (as I imagine) chiefly by the tre¬ 
mulous or undulating Motion of the Air, and of the 
Vapours in it; which caufes the Stars fometimes to 
dance to and fro, fo much that it is difficult to judge 
when they are exactly on the Middle of the Wire that 
is fixed in the common Focus of the Glades of the 
Telefcope. 

I muft confefs to you, that the Agreement of the 
Obfervations with each other, as well as with the Hy- 
pothefis, is much greater than I expeded to find, be¬ 
fore I had compared them; and it may poflibly be 
thought to be too great, by thofe who have been ufed to 
Aftronomical Obfervations, and know how difficult it 
is to make fuch as are in all refpeds exad. But if it 
would be any Satisfadion to fuch Perfons (till I have 
an Opportunity of defcribing my Inftrument and the 
manner of ufing it) I could allure them, that in above 
70 Obfervations which I made of this Star in a Year, 
there is but one (and that is noted as very dubious on 
account of Clouds) which differs from the foregoing 
Hypothefis more than z", and this does not differ 3 M . 

This therefore being the Fad, I cannot but think it 
very probable, that the ‘Phanomena proceed from the 
Caufe I have afiigned, fince the foregoing Obfervations 
make it fufficiently evident, that the Effed of the real 
Caufe, whatever it is, varies in this Star, in the fame 
Proportion that it ought according to the Hypothefis. 

But leaft y ‘Draconis may be thought not fo proper 
to ihew the Proportion, in which the apparent Altera- 

S f f f tion 
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tion of Declination is inereafed or diminifhed, as 
thofe Stars which lie near the Equinodial Colure: I 
will give you alfo the Comparifon between the Hypo¬ 
thefis and the Obfervations of « ‘Drfa Majoris , that 
which was fartheft South about the 17th Day of Janu¬ 
ary 172.8, agreeable to the Hypothefis. The following 
Table fhews how much more Northerly it was found 
by Obfervation in feveral Parts of the Year, and alfo 
what the Difference fhould have been according to the 
Hypothefis. 


172*7. d. 

The Difference of 
Declination byOb- 
fervation. ^ 

The Difference of 
Declination by; the 
Hypothefis. ■ ^ 

1728. 

d. 

?OH: 
*2 n> crj 
< n. o> 

; S'. 5 * u 

0 p 

•= g- 3 » 

•T-g 
0 <* 

cr 0 

;/ 1 ^ 

The Difference of 
Declination by the 
Hyporhefi*. * 

September - 14 

^ ■? 

2 8 i 

sfprzl - 

- 16 

18,‘ 

18 

- - - *4 

Hi 


May - 

- f 

2,/f -i 

23# 

October - - 16 

1 Pi 

1 91 

'June - 

- r 

3 * 

3 f 

3 >f 

34 * 

3 <* 

November - 11 

nf 

IO| 

- 

- z r 

December - 14 

1728 

4 

3 

July - 

- 17 

3 <* 

February *17 

z 

3 

Juguft 

- 2 

3 r 

2tf J 

3 fl 

1 

1 

1 

Ilf 1 

101 

2 

September 

- 20 

U<H 


I find upon Examination, that the Hypothefis a- 
grees altogether as exactly with the Obfervations of 
this Star, as the former 5 for in about yo that were 
made of it in a Year, I do not meet with a Dif¬ 
ference of fo much as z'/, except in one, which is 

mark’d 
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mark’d as doubtful on Account of the Undulation 
of the Air, &c. And this does not differ 3" from 
the Hypothefis. 

The Agreement between the Hypothefis and the 
Obfervaticns of this Star is the more to be reguard¬ 
ed, fince it proves that the Alteration of Declination, 
on account of the Proceffion of the Equinox, is (as 
I before fuppofed) regular ihro’ all Parts of the Year; 
fo far at lead, as not to occafion a Difference great 
enough to be difcovered with this Inftrument. It like- 
wife proves the other part of my former Suppofition, 
•viz. that the annual Alteration of Declination in 
Stars near the Equino&ial Colure, is at this Time 
greater than a Preceffion of 50" would occafion : for 
this Star was 10" more Southerly in September 1718, 
than in September 1717, that is, about a" more than 
it would have been, if the Preceffion was but 50". 
But I may hereafter, perhaps, be better able to deter¬ 
mine this Point, from my Obfervations of thole 
Stars that lie near the Equinoctial Colure, at about 
the fame Diftance from the North Pole of the E- 
quator, and nearly oppoftte in right Afcenfion. 

I think it needlefs to give you the Companion 
between the Hypothefis and the Obfervations of any 
more Stars; fince the Agreement in the foregoing is a 
kind of Demonftration (whether it be allowed that 
I have difcovered the real Cauie of the ‘Phenomena 
or not;) that the Hypothefis gives at leaft the true 
Law of the Variation of Declination indifferent Stars, 
with RefpeCt to their different Situations and Af- 
pe&s with the Sun. And if this is the Cafe, it muff 
be granted, that the Parallax of the fixt Stars is much 
fmaller, than hath been hitherto fuppofed by thofe, 

S f f f 2* w ho 
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who have pretended to deduce it from their OblervatL 
ons. I believe, that I may venture to fay, that in 
either of the two Stars laft mentioned, it does not 
amount to a". I am of Opinion, that if it were i", l 
lhould have perceived it, in the great number of Ob- 
fervations that I made.efpecially of y e Draconis ; which 
agreeing with the Hypothesis (without allowing any 
thing for Parallax) nearly as well when the Sun 
was in Conjun< 5 tion with, as in Oppofition to, this 
Star, it feems very probable that the Parallax of it 
is not fo great as one Single Second ; and consequent¬ 
ly that it is above 400000 times farther from us than 
the Sun. 

There appearing therefore after all, no SenSible 
Parallax in the fixt Stars, the Anti-Coper means have 
Still room on that Account, to objed againft the Mo¬ 
tion of the Earth; and they may have (if they pleaSe) 
a much greater Objeiftion againft the Hypothesis, 
by which I have endeavoured to Solve the fore-men¬ 
tioned Thanomena ; by denying the progrellive Mo¬ 
tion of Light, as well as that of the Earth. 

But as I do not apprehend, that either of thefe Po¬ 
stulates will be denied me by the Generality of the 
Aftronomers and Philofophers of the prefent Age; 
So I Shall not doubt of obtaining their ASIent to the 
Confequences, which I have deduced from them j if 
they are Such as have the Approbation of fo great 
a Judge of them as yourfelf. I am, 

Sir , Tour mojl Obedient 

Humble Servant 

J.Bradlev, 
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postscript. 

A S to the Obfervations of Dr. Hook y I rnuft own to 
you, that before Mr. Molyneux’s Inftrument was 
ereded, I had no frnall Opinion of their Corrednefs ; 
the Length of his Telefcope and the Care he pretends 
to have taken in making them exad, having been ftrong 
Inducements with me to think them fo. And iince I 
have been convinced both from Mr. Molyneux's Obfer¬ 
vations and my own, that the Dodor’s are really very- 
far from being either exad or agreeable to the Pheno¬ 
mena \ I am greatly at a Lofs how to account for it, 
I cannot well conceive that an Inftrument of the Length 
of 36 Feet, conftruded in the Manner he defcribes his, 
could have been liable to an Error of near 30" (which 
was doubtlefs the Cafe) if redified with fo much Care 
as he reprefents. 

The Obfervations of Mr. Flamjieed of the differ¬ 
ent Diftances of the Pole Star from the Pole at differ¬ 
ent Times of the Year, which were through Miftake 
looked upon by fome as a Proof of the annual Paral¬ 
lax of if, feem to have been made with much greater 
Care than thofe of Dr. Hook. For though they do not 
all exadly correfpond with each other, yet from the 
whole Mr. Flamjieed concluded that the Star was 35" 
4c/' or 45" nearer the Pole in December than in May 
or July', and according to my Hypothefis it ought to 
appear 40" nearer in December than in June. The 
Agreement therefore of the Obfervations with the Hy¬ 
pothecs is greater than could reafonably be expeded, 
confidering the Radius of the Inftrument, and the Man¬ 
ner in which it was conftruded. 


x 



